1888]
OF THIN  ELASTIC  SHELLS.
The problem before us is the expression of the changes of principal curvature and slnfta of principal planes at any point P (*, </>) Of the cylinder in terms of the displacements u, v, w. As in (6), take as fixed coordinate axes the principal tangents and normal to the undisturbed cylinder at the point P the axis of x being parallel to that of the cylinder, that of y tangential to the circular section, and that of % normal, measured inwards. If, as it will be convenient to do, we measure z and <£ from the point P, we may express the undisturbed coordinates of a material point Q in the neighbourhood of P, by
During the displacement the coordinates of Q -will receive the increments
u,    w sin $ + v cos <£,    — ru cos (/> + v sin <£; so that after displacement
y = a
+ v 1 —
or if u, v, w be expanded in powers of the small quantities z, <£,
du       du a?-=£. + «„ + __ 2;+_-£ +..................
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MO, *>„,... being the values of u, v at the point P.
These equations give the coordinates of the various points of the deformed sheet We have now to suppose the sheet moved as a rigid body so as to restore the position (as far as the first power of small quantities is concerned) of points infinitely near P. A purely translatory motion by which the displaced P is brought back to its original position will be expressed b> the simple omission in (28), (29), (30) of the terms «„,«.. w. respective which are independent of *, <J>. The effect of an ar>« represented by the additions to x, y, £ respectively o± a>02 - 2/0J; where for the present purpose 0l3 09> #3 are order of the deformation, the square of which is to be ne If we make these additions to (28), &c., substituting for «, y,
terms terms
B.    III.no terms involving the products of r with the changes of principal curvature 5 (PI~I), S (pz~l) '> f°r a change in the sign of T can have no influence upon the energy of the deformation defined by (7).
